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PROBLEM TO BE SOLVED: To obtain a light emitting device whose 
reliability and optical characteristics are enhanced even under a 
severe environmental condition by a method wherein a positive lead 
electrode and a negative lead electrode are covered substantially 
with a molding resin so as to exclude parts in which they are 
connected to the positive electrode and the negative electrode of a 
light emitting element chip. 

SOLUTION: A chip-type LED element is covered with a molding 
resin in most parts so as to exclude a connection part connected to 
an LED chip 5 out of lead electrodes 3, 4 in a molded-body package 
1. As a result, it is possible to prevent a translucent resin 6 from 
being stripped from the recessed bottom face 2b of the package. 
Thereby, the reliability of this light emitting device can be increased. 
In addition, since the LED chip 5 is flip-chip-mounted, the boundary 
face between a metal used to constitute the electrode of the LED 
chip 5 and the translucent resin 6 can be. made extremely small, it is 
possible to prevent the interface between the lead electrodes 3, 4 
and the translucent resin 6 from being gasified and swollen, and it is 
possible to prevent the boundary face between the metal used to 
constitute the electrode of the LED chip 5 and the translucent resin 
6 from being gasified and swollen, Thereby, the reliability of the light 
emitting device can be increased more. 
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[0010] 

[Embodiment of the Invention] 

A light-emitting device (chip-type LED element) in the embodiment of the 
present invention will be described hereinafter with reference to the drawings. As 
shown in Figs. 1 and 2(b), the light-emitting device in the present embodiment including 
recess 2 employs mold package 1 in which a part of positive lead electrode 3 and 
negative lead electrode 4 is exposed at bottom surface 2b of the recess, with LED chip 5 
being accommodated in recess 2. The light-emitting device in the present embodiment 
is particularly characterized in that LED chip 5 is substantially covered with mold resin 
la except for portions where positive and negative lead electrodes 3 and 4 are 
connected to positive and negative electrodes of the light-emitting element chip 
respectively. Thus, the light-emitting device in the present embodiment achieves an 
excellent effect that high reliability can be ensured even in a severe environment for use. 
[0011] 

The present invention was completed in order to solve the problem of the 
conventional light-emitting device (shown in Fig. 7) that poor adhesion between a metal 
composing lead electrodes 203 and 204 of mold package 201 and transparent resin 206 
for sealing LED chip 5 leads to lowering in reliability or deterioration in light-emission 
characteristics as below. 

Analysis of Causes of Lowering in Reliability in Conventional Example 

(1) The interface between the metal of lead metals 203 and 204 and transparent 
resin 206 tends to absorb moisture during manufacturing or the like, and consequently, 
the absorbed moisture experiences vaporization and expansion when exposed to high 
temperature, for example, during soldering. Then, peeling of the transparent resin from 
the metal occurs, which results in generation of gap 210. 

(2) Peeling of the transparent resin from the metal leads to change in optical 



characteristics or no light emission from the LED chip. 
[0012] 

In contrast, according to the light-emitting device in the present embodiment, 
mold package 1 is structured such that LED chip 5 is substantially covered with mold 
resin la except for tip end portions where positive and negative lead electrodes 3 and 4 
are connected to positive and negative electrodes of the light-emitting element chip 
respectively. Therefore, in the present light-emitting device, after sealing with 
transparent resin 6, there is substantially no interface between lead electrodes 3, 4 and 
transparent resin 6, and moisture that may give rise to a problem is not contained in the 
interface. Thus, lowering in reliability and light-emission characteristics due to 
vaporization and expansion of moisture at the interface between lead electrodes 3, 4 and 
transparent resin 6 is avoided. 
[0013] 

Each component of the light-emitting device in the present embodiment will be 
described hereinafter in detail. 
(Mold package 1) 

Mold package 1 is fabricated by injecting a molten mold resin from the direction 
shown with arrow 506, after lead electrodes 3 and 4 are inserted in prescribed positions 
in mold 507 shown in Fig. 3 respectively. The molten mold resin injected into the mold 
is taken out therefrom after cooling, and lead electrodes 3 and 4 are worked into a 
prescribed shape. 
[0014] 

Here, an insulating supporting member made, for example, of liquid crystal 
polymer, polybutylene terephthalate (PBT) resin, polyamide resin, ABS resin, melamine 
resin, and the like may be used as mold resin la. In the present embodiment, mold 
package 1 is formed to have inclined sidewall 2a in order to efficiently extract light from 
LED chip 5. In addition, in the present invention, reflectivity of light at the surface of 
the mold resin, in particular, at the surface of sidewall 2a, is preferably improved by 



mixing with mold resin la, white pigment or the like, such as barium titanate, titanium 
oxide, zinc oxide, barium sulfate, or the like. 
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